Bevacizumab improves the delivery and efficacy of paclitaxel.
It has been reported that bevacizumab in combination with paclitaxel significantly prolongs progression-free survival compared with paclitaxel alone in the initial treatment for metastatic breast cancer. To understand how bevacizumab enhances the efficacy of paclitaxel, we investigated the mechanism in a MX-1 human breast cancer xenograft model. The antitumor activity of bevacizumab at 5 mg/kg in combination with paclitaxel at 20 or 30 mg/kg was significantly higher than that of either agent alone. First, we measured the paclitaxel concentration in tumor to see whether bevacizumab enhances the activity by increasing the tumor concentration of paclitaxel. When given in combination with bevacizumab, the levels of paclitaxel in the tumor increased. Paclitaxel at 30 mg/kg with bevacizumab showed a similar tumor concentration as paclitaxel alone at either 60 or 100 mg/kg, with a similar degree of tumor growth inhibition. In contrast, no remarkable differences in paclitaxel concentration in the plasma or liver were observed between the paclitaxel monotherapy group and the paclitaxel plus bevacizumab group. An increase in paclitaxel concentration by bevacizumab was also found in another model, A549. In the same MX-1 model, vascular permeability in the tumor was significantly decreased by treatment with bevacizumab. There was no difference in microvessel density between the bevacizumab alone group and the combination group. Results suggest that the synergistic antitumor activity of paclitaxel and bevacizumab in combination may be a result of the increase in paclitaxel concentration in tumor resulting from the downregulation of vascular permeability when co-administered with bevacizumab.